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Second, the naked eye appearance of the antral wash, as to excess
mucus, general turbidity, or flakes.

Third, the bacteriological report.
The exploration takes but a minute at the conclusion of the mastoid

operation; but little time more is taken to make an opening through
the middle meatus for subsequent lavage.

Cases showing general turbidity, numerous flakes, and, in acute
cases, thick pus, have been so treated, and, subsequently, washed out
from time to time during the after-treatment of the mastoid. All these
have quickly cleared up.

Where thick pus in quantity was found or polypoid degeneration of
mucous membrane, and especially where the mastoid suggested nasal
maintenance, a larger opening was made in the inferior meatus, through
which subsequent treatment was carried out.

Some of these cases still had a discharge from the maxillary antrum
after the mastoid was healed.

When the antral wash looked doubtful, or fairly clean, and the infec-
tion was latent—that is, only demonstrated by the bacteriological report
—it has been found that the one treatment at the time of operation has,
in many cases, been sufficient to cure.

While if the mastoid cavity was at all slow in cleaning up, a few
washes of the maxillary antrum through puncture under local anaes-
thesia, followed sometimes by injection of collosol argentum or one of
the various silver salts, have proved sufficient.

Similar observations on the maxillary sinus in cases of suppurative
otitis media that have not come to operation show much the same
results.

These have not been included in this report, as all such eases have
not been explored, owing to the difficulty of doing so in small children
in the time at liberty to see them.

But the cases that have been done are sufficient to convince me that
it is desirable to do all, and that a routine exploration of the maxillary
antrum in all cases of suppurative otitis media will discover many
unsuspected infections. Is innocent of harm in itself, and, in fact, often
appears to produce a beneficial effect even in those cases in which little
evidence of maxillary antrum infection is revealed.

INTRINSIC CANCER OF THE LARYNX AND THE OPERATION
OF LARYNGO-FISSURE,

WITH A DESCRIPTION OF SOME NEW INSTRUMENTS SPECIALLY
DESIGNED FOR IMPROVING THE TECHNIQUE.
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(Continued from p. 178.)

INCISION AND DISSECTION OF THE PRE-LARYNGO-TRACHEAL REGION.

In the preliminary dissection of the neck the following important
points should be kept in mind :

1. Operate slowly and divide the structures carefully layer by layer.
2. Make a free, external incision, because it gives more room and

facilitates the subsequent stages of the operation.
3. Use the knife as little as possible after the first incision through

the skin.
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Thyro-fissure, so well described by Clinton Wagner,1 is not an opera-
tion for the display of brilliancy and dash ; it is a tedious operation, in
which, in order to secure safety, celerity should not be attempted.

If the patient is placed in the Rose or hanging-head position, an
assistant should be specially instructed to keep the head steady and see
that the chin, thyroid notch, and sternum are in the same straight line

THYKQID CARTILAGE

CQID CARTILAGE.

ISTHMUS

FIG. 2.—Anterior surface of the neck showing landmarks, also the position
of the skin incision for the preliminary tracheotomy, and thyro- or
laryngo-fissure operations.

(Fig. 2). For this purpose he should be seated on a stool above the
patient's head, with his hands placed on either side of the head (Figs. 14
and 15); but if the position recommended by the author is employed
(Fig. 18), an assistant at the head is unnecessary.

Standing on the right side of the patient, the operator makes a free
incision exactly in the middle line of the neck from the lower border of
the hyoid bone to the sternal notch dividing the skin and superficial

1 Next) York Med. Record, 1896, xlix, p. 1.
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cervical fascia (Fig. 2). In the tracheal region the two ends of the
incision should be gradually bevelled in from the external surface at each
end, the longest part of the cut being the external one- For this purpose
a large-bellied knife is better than the ordinary sharp-pointed bistoury.
It will be found that the superficial fascia in this situation is move of a
loose, areolar tissue containing a little fat than a distinct layer. This
incision exposes the superficial layer of the deep, cervical fascia, through

FIG. 3.—Thclaryngo-tracheal region.— The superficinl fascia has been incised.
The superficial layer of the deep fascia is seen in the upper half of the
dissection with the anterior jugular veins embedded in it, one on each side
of the middle line, whilst the communicating branches are seen crossing
the middle line. The superficial layer of the deep fascia has been incised
in the lower half of the dissection, exposing the sterno-hyoid and sterno-
thyroid muscles. The white line of fascia between these muscles is well

which the anterior, jugular veins may be seen passing down one on each
side of the middle line, with a communicating branch crossing the middle
line just above the sternal notch (Fig. 3). The dissection should now
proceed more carefully, and the incision be still kept exactly in the
middle line so as to avoid wounding these veins. On dividing the super-
ficial layer of deep fascia with a few touches of the point of the knife, the
jugular veins attached to the loose, areolar tissue may be drawn aside.
If, however, they or their communicating branches are in the way, they
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may be seized, divided between two compression forceps, and, later, liga-
tured. A single vein may exist in the middle line or to one side of it;
this may also be avoided by careful dissection. The sterno-thyroid and
sterno-hyoid muscles are now reached and may be recognised by the
white line of firm fascia which separates them (Pig. 3). It is important
to find this median interval and the muscular fibres should not be cut or
torn, for considerable bleeding may occur. With a few touches of the
point of the knife the incision is carried along this line, the muscles being

PIG. 4.—The sterno-hyoid and sterno-thyroid muscles have been separated
so as to expose the deep fascia covering the thyroid and cricoid cartilages,
the thyroid isthmus, and the trachea. The communicating branches of
the superior and inferior veins are seen running in the fascia across the
middle line. The dotted line across the cricoid cartilage indicates the
position for incising the deep fascia in separating the thyroid isthmus
from the trachea.

separated by the handle of the knife or dissector and widely retracted.
A knife with a thin, flat handle is useful as a dissector for tearing through
the connective tissue. This brings into view the deep fascia covering the
underlying thyroid cartilage, crico-thyroid membrane, isthmus of the
thyroid, and trachea (Fig. 4). This fascia divides at the upper border of
the isthmus into two portions—one extending in front and the other
behind it—whilst they unite at the lower border to pass downwards over
the trachea. At this stage the rings of the trachea may be felt with the
finger. There are generally seven or eight rings between the cricoid
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cartilage and the top of the sternum. The isthmus of the thyroid is seen
crossing the second and third rings of the trachea. Occasionally, if the
isthmus is wide, it may extend as far as the cricoid cartilage and as far
down as the third or fourth rings. Lying on the crico-thyroid membrane
in the middle line will be seen a gland (Fig- 4)—the pre-laryngeal gland1

—in the space between the crico-thyroid muscles. Sometimes there are
two glands (1 in 6). The lymphatic vessels which proceed from the sub-

FIG. 5.—Separation of the thyroid isthmus from the trachea by first incising
the deep fascia attached to the cricoid cartilage and then undermining it
with an elevator. Shows the superior thyroid veins drawn down with the
reflected fascia.

glottic region of the larynx pass through the crico-thyroid membrane to
this subcutaneous gland, or, when absent, the lymphatic trunk vessels
pass direct without any anastomosis into neighbouring lymphatic systems
(Cuneo)3 into inferior lateral glands between the larynx and carotid.
This pre-laryngeal gland, when present, is the first one involved in the

1 Poirer, Ann. ties Mai. de I'Oreille du Larynx, etc., May, 1887. Abstract,
JOURN. or LARYNQOL., EHINOI-., AND OTOL., 1887, i, p. 309.

* P. Poirer andB. Cuneo (Paris), "The Lymphatics," English edit., by Cecil H.
Leaf, 1903.
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extension of intrinsic cancer of the larynx, and, if enlarged, may be the
size of a large haricot bean. Its enlargement is seldom felt on palpation,
but it may be revealed after making the skin incision in the operation of
laryngo-fissure, and indicates that the disease has spread from the inside

FIG. 6.—Thyroid gland clamp forceps. jS scale.

FIG. 7.—Thyroid gland clamps in position before division of the isthmus—
one on each side of the middle line. The dotted line shows where the
thyroid isthmus should be divided.

to the outside of the larynx and has passed the stage for successful extir-
pation by laryngo-fissure.

To this peculiar lymphatic arrangement is due the success of thyro-
fissure in selected cases since the cancerous process does not for a long
time reach the cartilage (Chevalier Jackson).1

1 " Peroral Endoscopy," 1915, p. 651.
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Temporary Tracheotomy.—Some surgeons (amongst others Chevalier
Jackson) open the larynx directly without a previous tracheotomy, the
anaesthetic being maintained through the open larynx or by means of an
inhalation insufflation tube passed through the mouth. Experience, how-
ever, has proved the necessity and great advantages of a preliminary
tracheotomy, for by this means, along with tamponage of the trachea
above the cannula, "blood and septic matter are prevented from passing
into and obstructing the air-passages, so that the risk of septic bronchitis-

Fia. 8.—The thyroid isthmus divided and clamps attached. The black line
indicates the position of the incision in the trachea for median tracheo-
tomy. The white dotted lines (which it has been necessary in the drawing
to place a little to each side of the middle line) represent the alternative
incisions in the trachea for a low tracheotomy, i. e. through the fourth
and fifth or fifth and sixth rings.

• and pneumonia is avoided; also free and proper respiration is assured,
together with the safe and continuous administration of the anaesthetic.
Tracheotomy is a simple operation which should always be performed
before opening the larynx.

The question of whether a median or low tracheotomy should be per-
formed may now be considered. A median tracheotomy is intermediate
between the high and low operation, the incision in the trachea being
made through the third and fourth rings (Pigs. 8 and 12). The advan-
tages of this operation are that the trachea is not so deep as in the low
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operation, whilst there is ample room above the tracheotomy tube to allow
for the operation on the larynx.

Thyroid Gland Clamp Forceps (Fig. 6).—These forceps are of use in
clamping each side of the thyroid isthmus before division and ligaturing.
It is advisable to ligature the isthmus on each side after division, even
though its vascularity may be only slight, so as to avoid not merely the

FIG. 9.—Low Tracheotomy. Shows the deep cervical fascia separated below
the thyroid isthmus, the lower border of which is raised up by means of a
retractor, thus exposing the fourth and fifth rings of the trachea. I t will
be seen that the inferior thyroid plexus of veins is drawn downwards out
of the way along with the deep fascia. The black line indicates the alter-
native positions of the tracheal incision in a low tracheotomy, i. e. through
the fourth and fifth or fifth and sixth rings.

chance of secondary haemorrhage, but also risk of acute thyroidism, which
has occasionally occurred as a sequel and depends upon the unregulated,
excessive absorption of thyroid secretion into the system.

The symptoms are mainly those of rapidity of the pulse and extreme
restlessness, and may appear within a few hours of operation.

The forceps (Fig. 6) are made on the principle of the Spencer Wells
angular forceps, but have the outer surfaces of the blades flattened to

14
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facilitate their introduction between the thyroid isthmus and the trachea,
whilst the inner surfaces are very finely serrated. The blade measures
1^ in. in length. If the isthmus is broad, each half may be separately
clamped and ligatured in two portions, and for this purpose four of these
forceps may be required.
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FIG. 10.—The two halves of the thyroid isthmus have been divided, ligatured,

and the clamps removed. Shows positions where the hypodermic needle
should be inserted, for coeainisation of the larynx and trachea.

FIG. 11.—Tracheal shears. I scale.

Fig. 8 shows the clamp forceps attached to the two halves of the
thyroid isthmus after separation in the middle line, together with the
correct position of the incision in the trachea—i. e. through the third and
fourth rings—for the introduction of the tube in the median operation
of tracheotomy.
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Low Tracheotomy.—In some cases where the neck is short and stout
the distance between the thyroid cartilage and the sternum is considerably
decreased, and it may be necessary to perform a low tracheotomy—i. e.
below the thyroid isthmus—between the fourth and fifth or fifth and
sixth rings of the trachea. The disadvantage of the low operation is said
to be that the trachea in this situation lies deep, and is covered by the

FIG. 12.—The skin and soft parts are seen held aside by a self-retaining
retractor (Fig. 22) described later. Shows the correct position of a
Durham's tube in the operation of median tracheotomy. The black line
represents the incision made by the shears (Fig. 13) in splitting the
thyroid cartilage in the operation of thyro-flssure, whilst the continuation
of the incision (shown by the white dotted line) through the cricoid carti-
lage indicates the complete laryngo-fissure—only occasionally necessary
in subglottic extension of a growth.

deep cervical fascia and fat and a quantity of areolar tissue in which the
inferior thyroid plexus of veins runs; but if a slow and careful dissection
is carried out by dissecting forceps, the fascia divided longitudinally or
separated by tearing apart with the forceps, the veins drawn aside of
downwards along with the fascia, and the lower border of the isthmus
drawn upwards from the traehea by a retractor (Fig. 9), the exposure or
the trachea in this region is almost as easy as a median tracheotomy.
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Solis-Cohen1 performs a tracheotomy first and afterwards incises the
skin only so far as to uncover the larynx, thus leaving intact a bridge of
skin between the thyro-fissure and tracheotomy incisions, the idea being
to reduce the dimension of the external wound. Later, if more room is
required, the bridge is cut through. There is nothing, however, to be
gained by this procedure, for experience has shown that a free incision,
by giving more room, contributes in no small way to the success of the
thyro-fissure operation, and it certainly reduces the difficulties and
dangers met with during a deep dissection in the trachea when performing
a low tracheotomy.

Before finally opening the trachea, it is important that the opeiator
should see that all cellular tissue covering the rings which are to be
incised has been removed, and that all haemorrhage has been stopped, and
any vessels ah'eady clamped have been tied, since the leakage of blood
into the trachea may become a dangerous feature.

Cocainisation of the Larynx and Trachea.—One of the most important
points, if not the most important point, in the technique of this operation
is the free vise of cocaine as a local anaesthetic and haemostatic agent.

FIG. 13.—Thyroid cartilage shears. | scale.

By its application to the interior of the larynx and trachea, all sensibility
of the mucous membrane, reflex cough, and capillary hsemorrhage may
be controlled.

Prior to the use of cocaine the difficulties of the operation have been
well described by Clinton Wagner2 as follows: " The introduction of the
knife, together with the flow of blood, produces violent reflex action.
The larynx rises and falls spasmodically and very rapidly, and the use of
a knife or scissors are fraught with danger. The operator has need at
this moment of all his coolness and presence of mind. Blood will find its
way into the trachea and kings, and death on the table from asphyxia
may suddenly take place."

This shows how greatly the technique has been simplified by the intro-
duction of cocaine.

The larynx is less susceptible to the action of cocaine than the pharynx
or the nose, and anaesthesia is less easily produced. I t is now customary
to inject 10 minims of a 2 per cent, solution of cocaine into the trachea

1 Laryngoscope, 1907, xvii, p. 366.
- New York Med. Record, 1896, xlix, p. 1.
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(Fig. 10) to abolish the very marked spasm which invariably occurs on
opening the trachea and to avoid the coughing of mucus over the vicinity.
If a short interval is allowed to elapse after the injection, a tracheotomy
tube may be inserted without any reaction whatever. During the interval
the operator can return to the thyroid cartilage and prepare it for split-
ting by separating all overlying tissue and cutting through the peri-

FIG. 14.—Lateral view of head and neck showing the Rose or hanging-head
posture, also the correct way of introducing-the lower blade ol' the thyroid
shears through the crico-thyroid membrane into the larynx between the
vocal cords.

chondrium covering it in the middle line. A second injection of cocaine
should now be given through the crico-thyroid membrane into the interior
of the larynx before it is opened (Fig. 10) to allay the reflex irritability
of these parts, as suggested by Crosby Greene (to be referred to later).

Chevalier Jackson1 also recommends that 2 c.c. of a 2 per cent, solu-
tion of cocaine should be used " to forestall excessive coughing."

1 "Peroral Endoscopy and Laryngeal Surgery," 1915, p. 668.
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A notch may be made with the knife in the cartilage across the middle
line so as to indicate the accurate apposition of its two halves after the
operation is completed. Formerly it was the custom to dissect the peri-
chondrium and all overlying tissue back from the middle line for about
one inch on each side, thus leaving the bare cartilage exposed; but this
should not be done, for it encourages perichondritis and necrosis of the
cai'tilage.

As a result of the tracheal injection of cocaine and the short interval
allowed to elapse, it is found that the tracheotomy tube may be inserted

FIG. 15.—The same showing position of the shears in cutting through the
thyroid cartilage.

without any reaction whatever, the reflexes remaining perfectly tranquil.
The respiration is so quiet after insertion of the tube that one might
almost conclude that the patient had stopped breathing.

Tracheal Shears (Fig. 11).—These are short, sharp-pointed scissors of
the turbinotome type. They are useful for tracheotomy in cases where
the tracheal rings are ossified, and difficulty is experienced in cutting
them with a knife. They are also useful for splitting the cricoid carti-
lage and opening the lower quarter of the larynx in those cases where
more room is required. The point of the lower blade being sharp, they
can also be used for " stabbing " the trachea if necessary in place of a
knife.



July, 1918.] Rhinology, and Otology. 215

DIVISION OF THE THYKOID CARTILAGE.

An incision having been made through the perichondrium covering
the thjroid cartilage exactly in the middle line from its upper to its lower
border (Fig. 12), the tbyroid cartilage is uext divided from below upwards
by means of a strong pair of shears (Fig. 13) specially designed for this
purpose, and if care is taken over this, one vocal cord will lie in each

FIG. l(i.—Anterior view of larynx showing the lower blade of the shears,
which has been inserted through the crico-thyroid membrane between the
cords, whilst the position of the upper blade is seen previous to the operator
closing the handles and cutting through the cartilage. Observe that the
tracheotomy tube is not in the way of the shears.

lateral half of the larynx. In the case of growths that are close to the
anterior commissure it is important that the division should be made a
little to one side (Fig. 19) so as to avoid cutting through the malignant
growth. Cutting through a growth is always contra-indicated because of
the risk of cancerous wound infection (Chevalier Jackson).

The question of splitting the thyroid cartilage from below is impor-
tant, says Butlin,1 " for the inner blade of the instrument working from
above downwards may slit or detach one of the vocal cords at its anterior

1 " The Operative Surg. of Malig. Dis.," 1900, 2nd edit., p. 199.
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extremity, which, if the growth proves innocent and does not call for
removal of any part of the vocal cords, almost certainly results in per-
manent injury to the voice."

Thyroid Cartilage Shears (Fig. 13)—These are used for splitting the
thyroid cartilage at the angle where the two alse meet in the middle line
so as to expose the interior of the upper three-quarters of the larynx, and
are also useful in splitting the cricoid cartilage in those cases where there
is difficulty in reaching the subglottic extension of the growth and where
additional room is required. They are very strongly made and are used
in the same way as scissors. They will divide the cartilage with one
clean cut without causing any crushing or damage, thus avoiding the risk
of perichondritis and sepsis, which has in some cases followed the use of
other instruments.

Prior to the introduction of these shears it was not uncommon to
find the occurrence of necrosis of a portion of the thyroid cartilage, as a
result of smashing or crushing with scissors or bone forceps.

The lower blade has a very fine saw edge to prevent lateral slipping
during cutting, and is curved and pointed to facilitate its introduction
through the crico-thyroid membrane, under the lower edge of the thyroid
cartilage, and upwards between the vocal cords. The upper blade is pro-
vided with a sharp spike at the extremity of its cutting edge in order to
assist in transfixing the larynx and keeping it steady during the cutting.
The larynx can therefore be carefully divided through the anterior com-
missure so as not to injure either vocal cord. The position of the handles
in relation to the blades is such that they He well above the neck, so that
the tracheotomy tube already inserted in the trachea does not get in the
way of the operator's hands.

Experience has proved the great advantage of these cutting shears
over any other instrument used for this purpose. They may also be used
in the treatment of stenosis of the larynx by the operation of laryngos-
tomy—i. e. laying open the larynx anteriorly by fissure of the thyroid
and cricoid cartilage and keeping it open for a long period of treatment.
In such a case they will divide the cartilages, whether ossified or not, and
soft parts, including the skin, at one cut.

Pigs. 14 and 16 show the correct way of introducing the cutting shears
in the operation of laryngo-fissure. The sharp-pointed, lower blade of
the instrument is seen entering the crico-thyroid membrane to reach its
position between the vocal cords. It also shows the position of the
patient's head, neck, and shoulders, the head being supported by an
assistant so as to keep the parts in the middle line, but this is not as good
a posture as that shown in Fig. 18.

Fig. 15 shows the position of the shears in cutting through the thyroid
cartilage. The instrument is removed by releasing the pressure of the
fingers on the lower handle, which causes the upper blade to spi-ing back
and leaves the lower blade to be withdrawn in the opposite direction to
its introduction.

(To be continued.)




